The Neuropathology of Spinocerebellar Ataxia Type 3/Machado-Joseph Disease.
Spinocerebellar ataxia type 3 (SCA-3)/Machado-Joseph disease (MJD), the most common autosomal dominant ataxia, affects many regions of the brain and spinal cord. Similar to SCA-1, SCA-2, SCA-6, SCA-7, and SCA-17, the mutation consists of a pathogenic translated cytosine-adenine-guanine (CAG) trinucleotide repeat expansion. Almost invariably, the substantia nigra and the dentate nucleus of the cerebellum bear the brunt of the disease, and these lesions account for the Parkinsonian and ataxic phenotypes. Lesions of motor nuclei in the brain stem cause the complex disturbance of ocular motility and weakness of the tongue. Atrophy of the basis pontis is common, and polyglutamine-positive neuronal intranuclear inclusion bodies are most readily found in the pontine gray. Abnormalities of basal ganglia, thalamus, spinal cord, dorsal root ganglia, and sensory peripheral nerves are more variable. This report of the main neuropathological lesions is based on the study of 12 genetically confirmed autopsy cases of SCA-3/MJD. In the cerebellum, all layers of the cortex remain normal, but the dentate nucleus exhibits neuronal loss and a peculiar proliferation of synaptic terminals termed grumose regeneration. The clusters surrounding residual neuronal cell bodies and dendrites are interpreted as a response to loss of γ-aminobutyric acid (GABA)-A-receptors and lack of gephyrin, a protein that accomplishes the proper positioning of GABA-A- and glycine receptors. At the spinal level, dorsal root ganglia reveal proliferation of satellite cells, active neuronal destruction, and residual nodules. The spinal cord shows total or subtotal loss of neurons in the dorsal nuclei, anterior horn cell atrophy, and variable long tract degeneration. While misfolding of ataxin-3 due to overly long polyglutamine stretches is a critical contributor to the pathogenesis of SCA-3/MJD, the great neuropathological complexity of the disorder remains largely unexplained.